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(54) 44-B1PHENYDIYLDIMETHYLENE-PHENOUC RESIN EPOXY RESIN. EPOXY RESIN g 
COMPOSITION, AND ITS CURED PRODUCT V£ 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an epoxy resin 
composition that can give a cured product excellent in 
heat resistance and humidity resistance (water 
resistance) by using a 4,4'-biphenyldiyldimethylene- 
phenolic resin having a specified structure, and an epoxy 
resin derived therefrom. 

SOLUTION: The 4,4'-biphenyldiyldimethylene-phenol.c 

resin (a) is the one represented by the formula (wherein J* 

(n) is 1.5-2.0 on the average) and giv.ng a 13C-NMR C\4™<-\j-\ ^-"ELt^"" 
spectrum satisfying the ratio A/B>0.70 (wherein A is the \^T\ ^%_J\-S 
area of the peak standing at 40.5-41 .0 ppm and B is the 
area of the peak standing at 35.5-36.1 ppm). Its 
production process desirably comprises reacting phenol 
with 4 4'-bis(chloromethyl)-1,1'-biphenyl in methanol. 
The epoxy resin is formed by glycidyl-ether.fy.ng the 
phenolic hydroxy! groups of resin (a). An epoxy resin 
composition is formed from the epoxy resin and res.n W. 
. Resin (a) acts as a curing agent for the epoxy res.n. 
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i.JR2001-064340,A [CLAIMS] 
* NOTICES * 

, Th is document has been translated by computer. So the trans,a*on may not reflect the original 

2**** el s y hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] , m n „ romine out — it is — the 1 3 C-NMR 

[Claim 1] it is shown by the general formula (1) coming out ^ ^ ^ Q 

diyl dimethylene-phenol resin (a). 
[Formula 1] ^ 

(Among a formula (1), n is the W^-l^ heno| , and 4 and a 4'-screw 

g£M ^TLotX^aTm P 1 K r; 3*' bipheny, is - to react in 
LirnoUndare obtained-hipheny, diy, phenolic hydroxy, group of 

[Claim 3] The epoxy ^^^T^^^S^^ -sin ] (b). 

agent Co) according to claim 3. according to claim 3 epoxy resin 

[Claim 6] The epoxy ream ^Jf^fi^ZZ dimlthylene-phenol resin (a). 
gSf flTn~Lr C — ttn iLn/l term of claims 4-6 containing an inorganic 
[Claim SCepoxy resin constituent given in any 1 term of claims 4-7 containing a hardening 
r«11 The hardened material which comes to harden the epoxy resin constituent of a 
publication in any 1 term of claims 4 8. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this trans I at .on. 



LThis document has been translated by computer. So the translation may not reflect the original 



precisely. . . 

2 **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . , _.. . + - to the eDOxy resin constituent which contains 

[Field of the Invent.cn] Th.s invent.on relates to the epoxv r composite 

^^^^ 

etc and its hardened material. 

Con of the Prior Art] The epoxv ^« used ^^^ott^vte 

ization is begun with the development "^^'JS^Srtur. resistance, 
many properties, such as hypov,scos,ty nature fo and fire retar danoy. is 

adhesion, and filler quantity res torabon. = low ' e ^^f n ™ aerospaoe ingred ient, a leisure- 
oalled for. Moreover, as structure material, t is <f™™<£J" excellent in the mechanical 
sports instrument application, etc.. and the mgredent "^^^ pheno , resin 

characteristic is called for. Many proposals are made to *ese dema » £ oontaining ^ 

such as a filler, if the softening temperature of ream ^ enab|ed when the 

ssrs siKrErasrc^ « - - - — - 

troubles, like a gel time becomes long. 

KL(s) to be Solved by the .nvention] ThN '^^^Z^ 
moisture resistance (water res.st.ng property) '"i. electric al and electric 

aims at providing the various objects ^^^^^^Z^Z^-c.nducto, closure 
equipment, the insulating mate™ s for etec t r °"'^ c / ofc^RP adhesives, a coating, etc. with 

constituent, and its hardened material. 

K for Solving the Problem] In ^^^'ZZr^^^^ * 
mentioned technical problem, when the 4 and 4 -b phenyl «^™t^en P 

SK£r« « ^ - ^Xtt"^* — 

. .. 2005/03/23 
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in the balance of thermal resistance moisture 

hypoviscosity nature, and fast curabto <coul be given _ it „ _ ^ 13 
[0006] that is, this invention ,s shown by W gene £ I form ^ ^ ^ ^ 

OTpSfs?- ~ r Hk] 35 ' 5 " 36 • , ppm being A/B>=0 ' 70 ' a 

biphenyl diyl dimethylene-phenol resin (a), and L000/J 
[Formula 2] 

[0008] (Among a formula (1), n is the average and shows 1 5-2X).)_ _ , _ g screw 

h 4 and 4-bipheny. diy. ^ethy.ene-pheno, .es.n (a) a o, four__ ^ 

(chloro methyl) - one - onj- .^publication - four - four - ■ - . biphenyl 

obtaining - hav.ng - the above < one ; m g ^ ether hang 

- diyl ~ dimethylene - phenol I resin (3) The epoxy dimethylene- 
[ the phenolic hydroxy! group of above (1) or g ven m W *an P resjn j. of ^ 

phenol resin ] (b). (4) The epoxy resin co ?^^f^tn (2) 4 and 4'-bipheny. diyl 
above-mentioned (3) P*«^ 1£ re^n conXe^t which 'comes to contain the epoxy 

dimethy ene-phenol resin (a), W I ne epoxy re*. ollh i iration (6) The epoxy resin 

resin (b) and curing agent CO of 1 ^ (3) publication ] (b) 

constituent which comes to ~^' n "Tj^ j^mrthylene-phenol resin (a), (7) An epoxy 

and above (1). or given in (2) 4 and 4 . con taining an inorganic 

resin constituent given m any 1 term of above ' ^ harden the epoxy resin 

bulking agent, (8) It is related w,th the ^hardened ^^^^ given i„ any 1 term of - 

ffdiment of the Invent^ 
ZeCrTo^^ 

scTew ^etho'xyrnethyl) -1 , and a , -biphenyl « I an acid ^ a|so be 

[0010] Moreover, 4 of this invention and 4 -b,ph enyl diyl dimethy! en p ^ 
obtained by making a phenol, 4 , and the 4 "-pw Wloroj ^ ^ ^ methyl) .,, and 
[001 1] Hereafter, it explains in full detail per . which _ of reaction temperature 
a V-biphenyl as a raw material ] f^^*^, , - ,5 hours preferably for 0.5 
are usually 50-150 degrees C prefe ^J^" *™ 1^ - s crew Cchloro methyl) -1 and V 
to 20 hours, the amount of the phenol 4 and 4 the _ ^ ^ ^ 4 

- one mol of - biphenyls - receiving usual y a tnr ^ 4 ,_ scraw 

times preferably. Although a reaction oan P^™^^"^,. to use lower alcohol. As 
(chloro methyl) -1. and a 1 ■-biphenyl with a nor, ^ e ^ s * s aised and a methano l is 

s ste^cf reaction to use it ten to 50* of the reaction may act as . oata , yst 

[0012] In order that the hydrochloric acd gas a™ e ^ ° u ™* J add the hydr oohlorio acid 
of a reaction, it is not necessary to remove ,t , ^"'^X,) -1 and the V-biphenyl 
about 0.1 to 0.5% of the weight to 4. the 4 <<*'°™ ! " e as y auch as nitrogen gas, is passed 

beforehand. In addition, especially the thing for for after reaction 
for prevention of side reaction such as °» d ?Z "e^ ™£Z<iZn, pressure or reduced 
termination, it is desirable to distill off an extant phenc unde -«rt n ry p^^ ^ ^ 
pressure. It is also possible to blow a steam ^^^on^covery removing by approaches, such as 

r^n^^^ 

. .. 2005/03/23 
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pheno, is 100-180 de g reTc. and whenever [ reduced pressure ] is 6 ood to consider as severe, 
mm/Hg - 200 mm/Hg extent. !m#Anti<1 n and 4'-biphenyl diyl dimethylene-phenol 

[0013] In 13 C-NMR spectrum of 4 of*.. '" v ^^ which association of the 

resin, the peak whioh exists in 40.5-41X1 » m ™^**™ a hydroxy , group. Moreover, as for 
methylene group on a ring carries out is the £^ 8 *™ \ Ethylene group on a ring 
the peak whioh exists in 35.5-36.0 ppm, t^/J^ * he ^ of the area (B) of 
combines means that it is only °*hochromat£ t o a hydro ^ h resjn ^ ^ 

rScjr^tr rsr^i^tiiro^ — - 3,5-3,1 

S5S ^n~faoturing 4 of this — ^^^^^ 

bis-methoxymethy. biphenyl which ,s the * b ™^ the prooess whioh a 

reaction of a bis-chloro methyl b.phenyl. «^ u ™^^ „i manufactures 4 and 4'-biphenyl 
phenol and a bis-methoxymethy. b.pheny^ than , ^ 4 and tne ^ 

Ct^^ — 4 - 4 '- biPhenyl 

diyl dimethylene-phenol res.n. inven tion eiven [ aforementioned ] in (3) terms is 

[0015] In this way, the epoxy res.n of th.s invention *ven ^ 4 ,_ biphenyl djy| 

obtained by making epihalohydr.n react to 4 of ^ ,n ~ ™ for this reaction and deals, 
dimethylene-phenol resin. As •^'^^^ " ZtZL, EPIYODOHIDORIN. etc 

industria„y ] desirab,e. This reaction can be 

conventionally performed according to a jj^^^ 0.5 to 10 hours, adding the 
[0016] For examp.e. it is made ^ ^^J^^^^^ and a potassium hydroxide, 
solid-state of alkali-metal hydrox.des. su ^ h / S . f'^'^Jdimethylene-phenol resin, and 
into the mixture of 4 of "en£o^^ the appr0 ach of making distil, 

epichlorohydrin, or add.ng into t. Under the V™*™™* f he reduced preS sure out of a 
water and epichlorohydrin continuously u "f ' th *^ may use that water 

reaction mixture or ordinary pressure wh, le J alkal ^^^^ in that case , and 

^iZtt^S^ ™— — c epich,orohydrin 3 during 

s 0 i 7 ^ 

used are usually 0.7-10 mols P^^^S^^. amount of the alkali-metal 

[0018] The amount of the aptotic polar solver* .used ,.10 1UU*P ^.^ 
^ane^^^^^ 

dozens minutes. A'-hinhenvl divl dimethylene-phenol resin, and 

[0019] Into the mixture of 4 of th» ime " tl0n ^ n ?l^ u ^ h t id e Quaternary ammonium salt, 
superfluous epihalohydrin. moreover. }^^ n ^Z°bZ7^ Um cHon6e. is used 
such as a tetramethylammon.um ^rs picture an d tr .methyj Den y js made tQ 

as a catalyst. In the halohydrin ether of ^ a sodium hydroxide. The solid- 

=S IT JaSrSns^ 2S£S as a Potassium hydroxide, are added, 

. .. 2005/03/23 
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L . . * ♦ on-l9n rWrees C again for 1 to 10 hours, the ring closure 



[0021] 
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(54) 4, 4' -,7x^^V,- 7 xy-;Vm X#««W» 

(57) mm 

[fi?j£¥S] 13 C-NMRlci5^T4 0. 5-4 1. 
0ppmli:#ffi-r2.e-f«ffi*/3 5. 5-3 6. 1 
ppmfcfiFffi-rse-^OiBttttfO. 7 
4, 4' -^x-A^^^ 1 ^ -7317- ^ 

fig. RtfK*HB*^U ->-»x-f;Wkt^i: fcfc «t 0 



(2) 
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W*3B1] HH5S (1) TS«n8T?*oT, ^© 
13 C-NMRX^^I-W:feVT, 40. 5-4 1. 
0 p pmlCffffi-fS^-^ffi* (A) t35 - 



(S(l)f, n ti¥£ffiT?fc9l. 5 ~ 2 - 0;&7rv 
■To ) 

CM2R32] 4, 4' -lf7x-^W^l'>- 

7x/-;«t (a) tf. 7x/-;vi:4, 4' -e* 
4 4 . _e7x-;^^^^^^ 7xy " ;Vi 

0«*B3] **Bl*fc«2E«04. 4' -Vf7x 

- ;v m ;v s/-^ ^ u > - 7 x 7 - twmo 7 x y - /H* 

(b) o 

[ti*«4] W*«3f2««x^^@S (b) R»8» 

*Bisr={±2iH«o4. 4' -e7x^->V;i/->7 



HM&£i5 3 if*a3lS«cDX#+^Bi (b) RtflS 

[WM6] t»*^3!E«cDX#*S« (b) RtfiS 
jRjJU£fcf±2 8E«<D4. 4' -t£7xx;l/^l>^ 
^lx>-7x7-«i (a) WSLTft*!**'-' 

s^WlNBJAItl^lRffc: L T a S Kf fc»» 

[0 0 0 1] 

c/yyhEiws) ^cfrp ojaawEMt^** 1 
ffl§^7x^;*77^E x#**«fB. 

[0 0 0 2] 

«nfc««*sik (W*14) ^ 



6. 1 ppmlCtftE-?Z,¥-?<D®M (B) OJt^A/ 
B^0. 7 0t*S5Ci:^W4, 4' -t'7x 
-^V^^^^V-^xZ-^Sg (a) o 

[<tl] 
OH 

[0 0 0 3] LfrU i£*P»fc«* • »?^IC*5V^T 

mute* mm^(Dm^<D-m<D^±t>^tb^nr^ 

(x#**»HBffl©«ffc»y) * x#**»fli* Rtf** 
fcStlT^So mt«5-l 1 7 3 

[0 0 0 4] 

***»t**mffl* »»5fcWfflft4. 4- 

[00 0 5] 

Wft**fcfc*»Wft©«** 13 C-NMRfc*$<^T 
e 7 x x;Vi>V ;l/5? y * U > - 7 x 7 -;WH»*ttffl * 

[0 0 0 6] *f€Bfl^i^ ( i ) -«5£ ( i ) "P^ 

T, 4 0. 5-4 1. 0ppmlC#£<r3tf--^ffi« 
(A) t3 5. 5-3 6. lppmtfffiEtS^O 

mm (b) ©tbt><A/B£o. 7 ot»a&sc 

■TS4. 4' -^i-^^^^^^-^ 1 ^'- 
, ;V«HB (a) , 



[0 0 0 7] 
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<1> 



[0 0 0 8] (SCO*. nttWtf-eifc&l. 5 ~ 
2. 0*5VTo ) 

( 2 ) 4> 4 - -if7i-;I/^i';l'^fl/>'-7i/' 
EJS«-&T»6nfcfcOT?**-tlB (1) §5*0 4. 

4 • - e 7 x ;v V s * - 7 x y 

(3) ±K CD (2) S3«0 4. 4' -VJ7x 

(b) , (4) ±15 (3) E«ox#*^«JB (b) R 
tf±!5 (l) (2) 18*0 4. 4' -e7x-;l/ 

^;V->*^U>-7x/-« (a) ^btS 
5l#^li«fc (5) ±E (3) B«W** 

~y®m (b) Rtrawkffl (c) s^bTft*!**^ 2 

ttHffirtft C6) ±12 (3) |B«©x#*3^«K 
(b) Rtf±iB (1) *fc» (2) I2K04. 4* -e 
7x-;V^^->*^^-7^-'« (a) ^ 

suTftsx^s/wieej*^ (7) ss^wi^ 
=rrs±iB (4) ~ (6) ov^n^ 1 ^tiaaox^ 

(4) ~ (7) ©vvfnfcM ffl£Ki8ox#*S'«flB» 
AM, (9) ±15 (4) ~ (8) OVWlStEi 
^x^^^gffi^^k^^^^®^^ 18 ^^ 0 

[0 0 0 9] 

iwm^mmmi *»4. 4' -exx-/p>> 

■Y U> - 7 x / -;l/»IBttW * ^W 3 ' 1 8 - 1 
4 3 6 4 8tP»fi^nT^5^7xX;V^;V^^^ 

/ -,vmm<D^mk t mmc 7 x x 4 . 
4- -ex wt-^^w -1. 1' " e7l - ;1/ 

[0 0 10] *fc. 7x7-^4. 4' -IfX (*n 
a ^ ;W -1,1' -if7xx;V*JR)SS-e*c:kK: 
.fctK *»4, 4' -e7x-^^^^> 

[0011] UT, 4, 4' -ex (fno^iW - 

0SiB«l4l1»4O~ZOOt, »Sb<ti50~ 
1 5 0-C-pfcSo SJ5^Kt±a«0. 5~2 0» » 

^L<t±l~l 5B#KT*feSo 7x/-/K0ffifflSti_ 
4 4' -ex (^na^f;W -l. 1' -exx_ 

;M t;UCWLTM 3 ~ 5 »* L < ti 3 ~ 4 

«-e*a. KJStt, 7x7-;^4, 4- -ex (*D 

p^f-;!/) -l, 1" -£7xx;V©Ef&**Ri8*"Cfr 
■5 cttf-eZ2>t)\ mfcT^-fr*^*' c 



,^fJU\ *©ffifflfil±7xy-/WC*tLTl °~ 

[0012] sjt^*/s-r?)^^^SJSoM«tL 
g£4. 4* -ex wpn/f*) -l. r 

x X>Wc*fL0. 1~0. 5ii%gfi»lTfe^T 
©3flStt#**«W C fcttW fclfflB*^. RJS»7«tt 

10 0-1 8 0°CT'&*K iSffS(i»nim/Hg~20 
Omm/Hgifitt^C^^o 
[0 0 13] *ffl®4, 4' -e7x-;l/^^^ 
fUy-7x/-«O u C-NMRX^b^t 
fct^T. 40. 5-4 1. 0 ppmlC#fiT^e-^i: 

ti^sa±o^^u^»oig^-rsfe«*^ *«3Sfc 

JtUT^5ffiT**Cfc*«ft"r*. 3 5. 5- 

3 6. 0ppmtC#ft^§e-^fcli^S«±oy^l- 

Cfc*t«t5o*^4, 4' -U7i-^^ 
J ; J , fI/ y_ 7l /-,mitt, ^O 1 3 C-NMRX 
^h)UCt5^X, 4 0. 5-4 1. 0ppmt#W 
Se-*Offi« (A) t3 5. 5-3 6. lppmlC# 
(B) OJt#A/B£0. 7 0Tfe 

So 

[0014] *»4, 4' -exx^>V;u->^ 
J5lfX^^^'^7x-W 1 ex*an^ 

?tl5tOT^5 0 7x/-/^^^i/ 
^f;Vt7x-;^S^«4, 4' -^71-/^ 

^ ; vi/-/^L/y-7xy-«i^Si3S-r?»xgt±. x 

x/-;l/i:4, 4' -ex Wan^fW - l. l' 
-£7xX/i,*E£S«4. 4' -eXxX;l/S/V;l/->* 
^ l/> _ 7l y-«*l)lt3lSi H l IS 
^<«TS5^7x7-;^4, 4' -ex (* 

pp^;W -1. 1' -lf7x-;«.?«^ 

tCfcO 4. 4' -exx-^v/bv^^i^-xxy 



ftgfl 2 0 0 1 - 6 4 3 4 0 



[0 0 15] c5Lt#&nfc*5Elfl04, 4' -£7 
FU>*E£*tf3tfc£«fc^*^ (3) JRiEtt©* 

^©x^^itftt e» ns o c ©gjSKteJa s ft ? 

tool 6] 0tt*tf. *5SSB<0 4. 4' -"x^->* 

Ofi«||K*l(kt f u ^ *wt* ^ 

&2 0~120TT0. 5 ~10l$FHE£*tfSo CO 
pgr** 'J ^S^k^tiSfrfc LTXti*<o*»tf* 

tiJSEET, jeKW^lcRtfxe^D/HiHU^eto* 

[0 0 17] ±Xi<D^m^r, xWn;RK'J> 

©«fflatt*wfio4. 4- -^-f^^f 

5-2 0^ SfSLOiO. 7~10**TN&*o7 
aa^LiilfO. 5~1. ffSUttO 7 

****** . -^fM^75h\ ^i*?* 

[0 0 181 F>M^^&ffl** x ^ D 
;H:HU>ICWU MMtbt? 5 ~ 2 0 0 %, »SL<ti 
1 0 ~10 0%tWo ±fE<D»^t^^- 

ILW?>KOH/xV S C i: ic £ 

[00 19] £*:*f^4. 4' -l£7xX;bW/V 
- >7f Vy-7x; -;H»Hg i: jftfJOxe/ja tH'JV 

WdfcbTttfflU 5 0~15 0lCt?l~10WMK« 

x-x;HC7K^^ h U -J * Aft EOT 



** v&mimmv®**™**®®* 1 ®*-. 2 

0-1 2 0°CT1~1 O^SfS^^T/NatF'Jyx 
_^,b*EHSllS*T*^W©x#^^ttH!i^S - fc *» 

HB^4, 4' -e7x^^*^^>- 7iy 
-A,ttHg©*»g 1 ^Ml^LTil^O. 0 0 1- 0. 
2t ;K »£L<S±0. 05-0. Hr;W?fc£ 0 

[0020] iimcnsoas^ 1 ****^ * fcti 

;KEiLCiD»SSffT, SS>J©xt^n F U 
4° 4* -t^xX/V^^^l^^-^x/-^ 

l!i©*»SiS«KWbTffi«o. oi-o. 2*;u 

»SL<B0. 05-0. It^^o S»M 

f5 o~i2o"c, Rmrs^no. 5~z&m*$> 

to 0 2 1] E*S»T«. 9J^bfcffi*55S. TKJJfe&H 

loo 2 2] wt, *wno)x.x*ymmmf$.va\^ 
xmrnz* me (4) sfc«4 ce) aeto^ 

kLt fffflU 4' -t£7x-* 

©4 4' -f7x^;^7f^-7x/-^ 

L < «Ptc 4 0fi»%W±#»£ U^. 
[0 0 2 3] *^©X3i?*^«liffl^1*EfeV^T, * 

v%{kbm. mm&amt&fo* tsfim ?x 

F ij/^l<02H*txfV>^75>J;()p^ 

ns # u 7 5 f« fc*? * f «J x u ^ 
» fi^eaZU-yFBt. l*^yEfF7^ 

;^^tFafift7K-7^;v^ ex7x/-;VA. ex 

7i/ _ ;VSn td'X-7x/->VF, 7W^«7x 
f ,Ky77xy-;K 4, 4' -"x7- 
50 ;K 2. 2' -e7x/-/K ,WFO*/^ ^/V 
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7x-;W **y^ 1. 1. 2 - 2 "^ mX (4_ 
tFn^i-^) x#X 7i/-*l C7x/— 

i/ 2/ * a^y * S>x >a| k ©Mfg^m&tf en?. 0^14 

-c^/-)W BF3-T5>iKt yrx^is 

fc«fcV\, 

[0 0 2 4] M«H (5) 3=fcti (6) aEWDX#*S/ 

4nc£i6?>iiJ^i 3 0li%tt±WS L < , #t 4 0 
[0 0 2 5] *S6BBOX**S/»8Bfcflffflb5*fi!l©x 

y _ ;K ^,Ky>/7x/-;K 4, 4' -^7x7- 
;W 2. 2' -t£7x/-;K /vfFnt/y, UVrt< 

7x-;W 1. 1. 2, 2-fh7« (4- 

tFo+->7x-;W x#>\ 7x/-;va (7x7- 
;k 7M;Wx/-;v> t7h-;K r;i^B 
»t7h-/K v^Fn*^^^ 

fcML7;l/ftK, 7-trF7;W^F\ 
^X7;l/ftK, p _t:Fn^yX7^fliF, 3. 

n^>* vx y^F nW&GMm cnz co^tt 
^ N fh77n*ex7x7-;l'Af0Any>ftifX 

[0 0 2 6] HUI3 (4) ^2tsox**^Kaja»K 
*i^T, WBWfcl/t*5SB©4. 4' -^*7x-^ 

[0 0 2 7] SSfcttK (5) SE*OX#*'>*K»a 
Hjfcfc^T. x#*^«WBfc LT*«MOX#+5/«B§ 

(3^(0 4, 4' -l£7x-;l'>'^/Vv ! /fb>-7x/- 

[0 0 2 8] *«WOX**S/»l!Bffl**K*^T«{t 



TO. 5~2. 0S»*Wb<, 0. 6-1. 5mm 

[0 0 2 9] £fc±i2®fb1**ffl^3&fc®fbffi3ia'J* 

^ V _ ;K 2 -7x-M5^/-;K 2-x*;l/-4 
-^f;W5^/-;W5^/-;^ 2- O*/ 
f-lVT^Stf-M 7x7-;K b'Jifl/^7 5 

h«jx^/-;V75x i, s-^r-yes/^n 

(5, 4, 0) ^y7*-fey-7«OSB3»r5>a, b 
ij7x^77^> ->*7x-WX7^> hU7 
W X7^ yfOti*77^ VS, 
ftifW&JSffb^U fb77x^M7^7A • T F 
77xZ^l/-h, fh77x-W^-^' 1 
^ h .j 7XX/1/3KU- FtfeDx H 7lS*7*-7^ 

.t> 7 7x-Mtwh, n - * >J 

y . f F 7 7x-;WfU-h^rh77x-M;ny 
JgfcHtf^f&nSo «{kflBBWtt» x#*5/«Jfil o 

oMSHcttbto. o i~i 5M»*fc&Sfc£&8 

[0 0 3 0] ;*#^©x#3r'>W»fflriM*»fc»i» 
7/l^-r\ 5>rt/3>> gnan^A, K« 

Kflrt^** s^-c*. * 
iv^ cn^TESfcua* x**s/»iBiadffl©w<k»© 

[00 3 1] $fc. ffl»K(Si:T*58MOi**S/*K 
ffi»cl±. y -*'J F*^7n M H 'J * 

[0032] *aw©xjp*->«BBa«wtt. 

*JtSO»liBJW ^**B«l=*S UXWttrtH, x-*\ 
so ^t^- t * s * -cie&temet LT*5SBOx* 
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It8 0~2 0 0tt2~i oi^Nln:*n»-rac 
tick D*58W©«ft**»* c fctf TS*. 

[0 0 3 4] COPR©»lB?»*J«> SHBOI**^ 

mmfcwtmmmw&mmmicttLmn i o~? o 

[0 0 3 5] 

eq m Wbau »MttKttWTo*ff"T?w * 

• *tfb& : J I S K - 7 2 3 4 fc* Ufc758n?«IS 

•rSMttfi: 1 5 0°cicfceS3->^i/-b^^ 
H£*M: n-^L—b Ci c i) ffiBftlttf- (RESE 

ACH EQUIPMENT (LONDON) LTD . WD 

[0036] nmmi 

**/-;l/2 6. 8l«JiC7i/-^6 6. 9»»3I$ 
*»J*U 5 0°CT«Ufttf?>4, 4' -ex (*P 
n^,W-l, l' -^7x^5 0. 2M«SP*ftP 
x.fc„ dCic3 5%S10. 4 fiMSPfcftn*.. ^Eff- 
i&bfc. 7 0~7 5°CT1^ 8 0~8 5ttl8tPI 

3ffX*"fttii*fflll^*^* Lfc ^ 5~1 Omm/ 
HgflffiT, i4 0~15 0tT«tS7xy-;l/ 
*H]l&Lfc 0 COfi*, 6 5. 2S*i50*aW«4. 

(PI) ^ffco »&*lfc4. 4' -f7x^->W 

.^ f l / y_ 7x /-^l (PI) OS CD K**tt 

Snttl. 7 6, 13 C-NMIUCfcttStf-^ffiatb 
A/Btio. 7 9>ftlkMi2 2. 3°C. SSiteati 
1. 3 4WX\ *IIS^«»2 0 8Tfco7t„ Sfc, » 

F>nfc4, 4' -e7x-;^^^^i^>- 7i; 

(PD « 13 C-NMR^h/V (CDCls , 
300MHz) £0 1 ICtjVTo 
[0 0 3 7] SH»J2 

Hffi^Jl7:i#Bnfc4, 4' - ey xxrt/i/V;^^ 

isy-y^s-tommm (pd i 2l»lW 

a;Hip;>9 3il^ ->7WM^->K1 91 
i^JlD^t»> 4 5^ClCfa®*U 7U-^W 



{fc^HJtfi* (»S9 9%) 9M3l5*9 0#fr«-Ci$ 
jjQU tOft. ^?>tC4 5°C7?2^ 7 0femw 

4 5 * 0 Il/c'*- rSJlfr 6 Jra&HffiT* 
a*JOxtf»a7HiHU>*S*U SWC106M 
MS15(D^^;l'-l'V7*7 L ;l/^hV (MI BK) £8**0 L$ 

B?Lrc 0 ?6icc«Mi BKr§r«^7 0X:iciiaSiL3 0 
M*%<D*IMfc-*- h ,J S-Mcfcift 3 U 1 

(c ft S * T-7Kift*S§ 0 £ L fc 0 o v ^T-fflS^ &*n»«ffi 
MI BK«9*-rsci:lc±D#&W©x#*5'8r 
B (E 1) 14 7fi«»*»fc. »6nfti**5*B 
(E 1) OX^->SBi2 7 7, *Mb££5 9°C. ® 

/t*»BH©x**->«K (EDS, 4, 4' -H7i 

-;i/^;i/S?^^^>-7xy-;WIHfi«IB (PD© 
7x /-;MbKMS« , ^U ^/Vx-x/WfcSftfcfc® 
-efeSo Sfc* »6nfcx#*5/»K (e oo 13 c 
-NMRX^h/V (CDCl3,300MHz) 5l2t/Txt« 
, [0 0 3 8] ^SS^J3 

(E 1) fctefflU x^^glx^^->^«tC*tU 
TSib^J (7i/-^*7^«ti (B*{tJH (*) 
S PN-8 0. iSBMSSl- 5*^X WbS8 6 
X. 7K6£S^»i 0 6) *i*»gS*E^U HK« 
{bffiilffl (h'J7x-M77^) %X5p*^»Bil 

ooiiWcOHM^L h7yx77-» 

*DttliJ*HH**WK^ 1 6 0-C-P2^BB, HE 1 8 

jo [0 0 3 9] HflfitRH 

X#*S/»BBi:bT, EOCN -1020-55 (B* 

flg, 1 5 O'CEiottS I C IttSO. 8ps, tte5 
4°C x^->Sil9 8) fcttffiU COX**S/« 
B g 1 x#^i«E#LT®{bSJi: Ltifti 1 "P^e, 
n/£4, 4' -e7xx;V->V^> ? > i ^L/>-7x/- 
;l/WBittT!|g (PD fcl*»Sl*5»e^U ME«<b{E 

mm ( h u 7x^w7-f » *x.x*i<®m 1 o o 
40 i 6 0 ° CT * 2 Mlc 1 8 0 ° c 

[0 0 4 0] ^]5£{5iJ5 

X#*S/»Bifc LT, Hffl^J 2 Tf#6nfcX!|«*3/»ffli 
(E 1) x^^llx^->IiKWL 

;v-/V*^^i/y-7x/-;Wii cp 1) *i 

*«S^*E^U, Slc«(b{Sil^J (b'J7x-M^ 

74 y) *x.x*fffim i o ommmrcK) 1 s»se^ 

so 6 0 -C7? 2 «fH, HE 1 8 0 °CT^ 8 ^F^T^b^^fco 
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B8WO«l*3 3*^MB®4. 4' -l£7i-^^> 

m.% ■ n^shmmm^n asm m^mm±u 
Kxsmmfo wrsYWBi&izZ) ^cfrp 



(%) 

• 5 ■ mm*mw^ 1 o o ~ 2 0 0 * * 

[00 4 2] 



usa^j 4 *#s^j 5 

EOCN- 1020-55 E 1 
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F*-M##) 4J032 CA16 CB01 CB04 CB11 CF03 
CG06 CG07 
4J036 AA05 AC01 AC02 AC05 AD07 
AD08 AD09 AD21 AE07 AF15 
AF36 DA02 DA05 DB06 DB11 
DB21 DB22 DC06 DC09 DC10 
DC31 DC41 DC46 DD04 DD07 
FA01 FA05 FB06 FB08 FBI 3 
GA28 JA01 JA06 JA07 JA08 
4M109 AA01 BA01 CA05 CA11 CA21 
EA02 EA04 EA06 EB02 EB03 
EB04 EB06 EB07 EB09 EB12 
EB13 EC01 EC05 EC09 GA10 
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